In the last decade the number of rail passenger journeys in Great Britain has increased by half and car trips per person are down by a tenth. Meanwhile there has been significant growth in internet use and ownership of smartphones. Travel patterns are changing in tandem with adoption of digital age innovations. At a time when Britain is also poised to invest tens of billions of pounds in high speed rail, this paper examines how the experience of rail Historically, transport analysis has stemmed from the premise that travel is a derived demand -people are undertaking journeys at a cost to them (in terms of time and money in particular)
Introduction
This paper offers unique longitudinal insight into the evolving use of travel time by rail passengers in Great Britain over the period 2004 to 2014. It draws out the interplay of factors involved in rail passenger experience and considers the implications for the future of rail travel.
Historically, transport analysis has stemmed from the premise that travel is a derived demand -people are undertaking journeys at a cost to them (in terms of time and money in particular)
in order to realise benefit from the activities they engage in upon reaching their destinations.
Relative costs between different options for travel mode, route and destination have been important considerations in attempts to interpret and model travel behaviour. Treatment of journey experience in such contexts has tended to be in terms of journey comfort, convenience, reliability and safety, alongside time and cost. There has been little interest in accounting for how people's travel time itself is used or valued within transport analysis. This may seem rather surprising given that for England in 2014, the average person spent on average one hour per day travelling (DfT, 2014a) . This amounts to a daily resource of 54 million hours for the population of England as a whole -or some 62 million hours for the population of Great Britain (England, Scotland and Wales).
However, in the last ten or so years (stemming from earlier work by Mokhtarian and Solomon (2001) which pointed to the positive utility of travel time) there has been a considerable degree of academic interest in this resource. This has been with a view to better understanding how and why people use their travel time in different ways and with what benefits to them and consequences for their behaviour (e.g. Lyons and Urry, 2005; . This has also led to work by the UK Department for Transport (Wardman et al., 2013; DfT, 2015) examining how people's travel time use may affect the benefits that can be attributed to schemes invested in to reduce journey times.
From 2004 to 2014 some notable developments have taken place:
Growing demand for rail travel -Since 2004, the number of rail journeys in Great Britain has increased by half (DfT, 2014b) . The average number of rail trips per person per year between 2002 and 2014 has increased by 7 while the average annual number of car/van trips per person is down by 88 (DfT, 2015b: 14) . The increase in rail trips involves a higher proportion of the population becoming rail users (Le Vine and Jones, 2012) . This renaissance in rail may be attributed in part to the privatisation of rail and increased investment. It may also be a consequence of road traffic congestion. A further contributory factor may concern the rise of the digital age.
Growing presence of digital technologies in our lives -In 2004 about half of households in
Great Britain had internet access. By 2014, 84% had access (ONS, 2014) . Widespread availability of fixed internet has permeated many people's personal and working lives in terms of how they communicate and consume information and services. In turn, mobile technologies have evolved rapidly. In 2010, 24% of adults in Great Britain (aged 16+) had used the internet on their 'mobile phone' within the last 3 months. By 2014 this had increased to 58%. For those aged 16-44 the 2014 figure is much higher (86% in the case of 25-34 year olds) (ONS, 2014) . Our communication and consumption of information and services now accompany us increasingly when we are on the move. This seems especially true of passenger transport where, as travellers, we are not in control of the vehicle.
Growing uncertainty about the future of car travel -In a number of countries with developed economies and mature transport systems, something peculiar has happened over the ten year period -the historic growth in total car travel (total distance travelled) has not continued and car travel per person per year (measured by distance) has in some cases been in decline (Goodwin, 2012; Goodwin and Van Denker, 2013) . Attention is now being devoted to better understanding the possible factors contributing to this phenomenon. These include limited road capacity in cities, a trend in urbanisation, fewer young people learning to drive and growing reliance on digital connectivity in society -as well as economic conditions. There is no professional consensus on whether the future trend in car travel will be one of growth, plateau or decline (Lyons and Goodwin, 2014) . Alongside this phenomenon (which has been given the shorthand term 'peak car') there is also now much (hyped) consideration of the prospects for a future of the car as a self-driving vehicle. This sits alongside the notion of a 'sharing economy' emerging (Botsman and Rogers, 2010) in which people are more inclined to share the use of resources including vehicles. This might lead to a greater share of car use experience being as a passenger rather than as a driver.
In tandem with the developments above, questions designed by the first two authors of this paper, which seek to build a picture over time of passengers' travel time use, have been included in the National Rail Passengers Survey (NRPS) for Great Britain in 2004 Britain in , 2010 Britain in and 2014 . These questions offer a unique insight into framing the future of the digitally connected rail journey. explores what the implications might be for future developments in rail travel in a changing world.
The next section offers some further background. This is followed by an overview of the survey methodology and analysis approach. The subsequent section presents the findings from the NRPS data. Implications for the future of rail travel are considered in the concluding section.
Background
How people use their time while travelling became a topic of enquiry emerging from the idea presented by Mokhtarian and Salomon (2001) that travel time may have a positive utility.
Travel time was subsequently framed as a temporal opportunity to be filled with activity, whether for work or pleasure (Lyons and Urry, 2005) . A number of studies have since focused on identifying and quantifying the activities that fill travel time, the objects employed in association with time use, and the impact of such activities on a notional satisfaction with the consumption of travel time.
2.1
International examination of rail travel time use Lyons et al. (2007) set a trend of enquiry by examining what rail passengers in Great Britain in 2004 did while travelling. They examined this again in 2010 (also providing a review of research into the significance, meaning and value of travel time use) .
Other surveys of rail passengers have used similar questions albeit in different geographic settings and with smaller sample sizes, or using observational counts to examine rail travel time use (e.g. van de Waerden et al., 2009; Russell et al., 2011; Ettema et al., 2012; Gripsrud and Hjortol, 2012; Frie et al., 2015) .
In Norway, a study of rail commuters and business travellers was conducted in 2008 (Gripsrud and Hjortol, 2012) . Compared to the GB 2004 survey findings from four years earlier (Lyons et al., 2007) , they found a greater prevalence of mobile technologies and that more commuters and business travellers worked on the train. It was also the case that nearly one in four rail commuters "gets their travel time approved as working hours" (Gripsrud and Hjortol, 2012: 941) . Ettema et al. (2012) examined travel time use and satisfaction with travel amongst public transport (train, tram and bus) commuters in urban areas of Sweden in 2010. Activities undertaken most frequently concerned relaxing and entertaining, with some suggestion that this may be to alleviate boredom or stress rather than making travel a positive experience.
They also suggest that (for working or studying) "[a]ctivities during travel may be undertaken not to make the trip more pleasant but to achieve satisfaction in other life domains at other times" (Ettema et al., 2012: 221) .
Frie at al. (2015) considered travel satisfaction associated with on-board activities and use of information and communications technologies (ICTs) for users of Chicago Transit Authority trains in 2010. They found that "many transit riders consider transit a better use of time and/or money than driving" (Frie et al., 2015: 58) . This was the case more so in relation to active time uses as opposed to passive time uses (such as listening to music). For the latter, the authors suggest that use of mobile technologies is to alleviate boredom or privatise the public space (see also Mokhtarian et al. (2015) regarding ameliorating a negative journey experience through listening to radio/music). Schwieterman et al. (2013) highlight substantial increases in mobile technology use on passenger transport in the US: up 25% for commuter trains and 18% in intercity trains over the period 2012 . Berry and Hamilton (2010 note that the noise related to mobile technology on trains may increase environmental stress (see also Bissell (2008 Bissell ( , 2014 for examination of commuter stress), but argue the smart phone may also offer opportunities for people to manage being in a public space. Commuter stress is also linked to overcrowded trains and the lack of personal space (Evans and Wener, 2007) .
A complex and evolving phenomenon
Such literature is a reminder of the many contextual factors at play relating to travel time use and of the challenges in drawing clear conclusions regarding the interplay between how time is used, the role of ICTs, passenger satisfaction and the utility of travel. International evidence spans different cultural, geographical and temporal contexts as well as different travel environments. Even as attempts to better understand the phenomenon of travel time use continue, the nature of the phenomenon is changing over time. Time use and travel behaviours are evolving in tandem with the evolution and availability of mobile technologies (as identified in the Introduction). Within the timeframe of the three waves of data collected for this paper, the experience of train travel is likely to have changed in a number of ways.
Firstly, mobile technology has become more ubiquitous and flexible for use in more confined spaces. As at the first quarter of 2014, 44% of UK (Great Britain and Northern Ireland) households owned a tablet computer and 61% of adults owned a smart phone (Ofcom, 2014 (Lyons et al., 2007) , 2010 Response data from all three waves were assembled into a combined dataset for analysis purposes, with data screening checks undertaken in correspondence with Transport Focus.
Overall sample sizes are as follows: 2004 -25,596; 2010 -27,556; and 2014 -27,812 . In order to ensure valid statistical testing, the response data were proportionally weighted by the train operating company, the journey purpose, and the day of travel (weekday or weekend) to be representative of the national profile of rail passengers. Analyses mainly comprised crosstabulations, with application of either pairwise z-test comparisons for significant differences in proportions, or chi-squared tests for association (with interpretation of significant associations aided by correspondence analysis). Ordinal regression was also employed.
However for reasons of space, output tables are not provided. SPSS Version 22 was used for all analyses and reported statistical significance is at the 0.05 confidence level.
Certain tables of results include subscripts to denote whether or not statistically significant differences in proportions exist across categories. For example, in the first row of Table 1a when considering all purposes, proportions for sleeping/snoozing are significantly different 
Results and analysis
By way of context, in 2014 the overview of rail travel in the response data was as follows.
46% of journeys were commuting, 15% were for business and 40% for leisure. 46% of respondents spent less than 30 minutes on the train applicable for the survey response; 80% spent less than one hour on the train and only 6% were on the train for two or more hours. A higher proportion of commuters spent less than 30 minutes on the train concerned (56%) compared to business travellers (34%) and leisure travellers (45%). Conversely, a smaller proportion of commuter respondents spent an hour or more on the train concerned (10%) compared to business travellers (32%) and leisure travellers (26%). 45% of respondents had the destination for their train journey terminating in London. This overview is very similar to that found for 2010 and for 2004.
How are passengers using their time?
Respondents were asked to tick all time uses that applied to their train journey from a predefined list (see Tables 1a-d) . Tables 1a and 1b show results by journey purpose and survey wave for activities which passengers spent any time on and most time on respectively. Table 1c shows results by journey purpose, gender and age of passenger for activities which passengers spent any time on, for the 2014 survey wave. Table 1d shows results by journey purpose and duration of time on train for activities which passengers spent most time on, for the 2014 survey wave.
Activities passengers spend any time on
In terms of activities people spend any time engaged in, the following show a statistically significant decline across the three waves when considering all passengers (see Table 1a ): Across the predefined time uses considered, significant differences between men and women in 2014 in terms of activities they spend any time on during a train journey are most pronounced amongst commuters and least pronounced amongst business travellers (see Table 1c ). For commuting, men remain more likely than women to be checking emails and internet browsing, as was the case for 2010 ; however, the gap has closed markedly. Indeed, for business travel, there is no statistically significant difference by gender now in relation to these time uses. The following time uses are more common amongst women than men across all journey purposes in 2014: talking to other passengers; text messages/phone calls -personal; accessing social networking sites; eating/drinking; and planning onward or return journey. There are no time uses that are statistically more common amongst men than women across all journey purposes.
There are statistically significant associations for the 2014 wave between age and technologyenabled activity engagement across journey purposes (Table 1c) , reflecting a decrease in engagement with increasing age. Such 'stereotypical' association between age and technology engagement is particularly pronounced for the following activities where distinct decline from those aged 34 years and under up to those aged 65 or older is observed for all journey purposes: listening to music/radio/podcast; text messages/phone calls -personal; internet browsing; and accessing social networking sites. Intriguingly, for all journey purposes, passengers aged 34 or under are more likely to be bored during a train journey than those aged 35 or above. This relationship was also found on bus travel, despite younger people being more technologically equipped (Clayton et al., forthcoming). Clayton et al.
argue that young people's perception of boredom may be affected by technological expectations, thus being restricted by the travel environment may raise levels of boredom.
Activities passengers spend most time on
Passengers were also asked what activity, of those they undertook, they spent the most time on (see Table 1b ). Only two activities show statistically significant change in a given direction across all three waves when considering all passengers: personal text messages/phone calls has increased over time, as has playing games (electronic or otherwise).
Both remain uncommon as the activity most time is spent on. However, across the 2010 and 2014 waves, the ICT-dependent activities introduced to the survey all show significant increase as the activity most time is spent on when considering all passengers (2014 percentages shown in brackets): watching a film/video (1.3%); checking emails (3.5%);
internet browsing (2.7%); and accessing social networking sites (1.4%). These are modest individually but account together for nearly a tenth of the share of activities people spend most time on -a figure which is growing.
Across the survey waves, in terms of the activity most time is spent on: (i) business travellers are most likely to be working/studying, texting/phoning (work) and checking emails; (ii) commuters are most likely to be sleeping/snoozing, reading for leisure, listening to music/podcast/radio, watching a film/video, internet browsing, playing games and being bored; and (iii) leisure travellers are most likely to be talking to other passengers, window gazing/people watching and caring for someone travelling with them. This compares very closely in terms of association of activity to journey type with the preceding examination of how travellers spend any time on their journey. Length of time on the train also affects how people overall make use of their time (see Table   1d ). Window gazing/people watching is more likely as the main activity for shorter durations -especially those less than 30 minutes. Meanwhile working/studying is more common as the main activity across journey purposes for durations of one hour or longer. The survey is unable to reflect the actual distribution of time spent or share of time spent across all activities.
Summary of time use
We can say in summary about passengers' use of time that: (i) there are distinct groupings of activities that associate most with particular journey purposes; (ii) a small number of 
What artefacts do passengers have with them and use?
Items people have with them ('to hand') during their journey afford them the possibility to undertake particular uses of their time. Whether or not they choose to make use of those items is a separate consideration and would likely depend upon their mood, energy level, travelling environment and priorities for achievement of particular personal or work goals. player/music player, games console); and (iv) less than a quarter of passengers across journey purposes use any one given form of paper-based artefacts (newspaper, reading book, text book, magazine, paperwork).
How has the picture of mobile technologies in the travelling environment changed over the 10 year period? When considering all travellers the following three trends are observed over time:
The fall of paper-based technology -There has been a statistically significant decline from wave to wave in passengers overall having to hand and in them using the following (the latter shown in Table 2 Table 2 shows, a similar rise and fall in use of such devices has occurred across all journey purposes. A very similar pattern is observed for games consoles.
This is likely to reflect the replacement of such devices by later devices which encompass the same functionality (notably smart phones and tablet computers).
People may have an artefact with them but not use it, for at least two reasons: (i) the item is intended for potential use as part of their destination activity; or (ii) they have it with them to provide the option to use it but choose not to in practice for the given journey. This is reflected in Table 2 where, for 2014, the proportion of passengers using an item is between 36% (smartphone -business passengers) and 75% (laptop computer -commuters) less than the proportion of passengers who report having that item with them.
How worthwhile do people consider their time use to be?
In terms of how people judge the use of their time on the train, we can observe the following from It is important to acknowledge that passengers' views on how worthwhile their time use has been will be influenced by the travel experience itself. In all three waves, passengers were also asked to (i) rate the train they were on in terms of sufficient room for all the passengers to sit/stand (from 'very good' to 'very poor'); and (ii) indicate their satisfaction with their journey -accounting for the station from which they boarded and the train travelled on (from 'very satisfied' to 'very dissatisfied'). The results across all three waves are shown in Table   4 .
For these proxy measures of experience, ordinal regression analysis confirms (both in relation to sufficient room and satisfaction) the following rank order by experience: 2010, followed by a further 20%. It is difficult to establish how carrying capacity may have changed over the ten year period. However, the overall impression is that carrying capacity is now struggling to 3 Ordinal regression analysis also reveals a rank order by experience according to journey purpose across the three waves: leisure, followed by business, followed by commute.
keep pace with growing demand resulting in a dampening effect on how worthwhile people's travel time use is felt to be 4 . Table 5 
Does use of travel time affect the decision to travel by train?

Advance planning of time use
The effect of electronic devices on the spending of travel time
In 2004 and 2014, people were asked about the extent to which accompanying electronic devices had made the time spent on the train better. The results are summarised in Table 7 .
We can observe that: . In effect the rail industry could further promote to passengers (and prospective passengers) the opportunity to get more from the product of rail travel.
How worthwhile travel time is, positively influences the relative appeal of rail travel.
Advance planning of time use can affect how worthwhile travel time is felt to be -and positively so in contrast to more exposure to rail travel (particularly for rail commuters) which could limit the positive utility of travel. Such positive utility is also compromised by crowding on trains which itself may be a product in part of positive utility of time use increasing the relative appeal of rail travel (with no signs in the immediate future that selfdriving cars will counter this appeal). Crowding itself reduces the relative appeal of rail travel.
A key question for the future is the extent to which rail industry investment in capacity could reduce crowding (depending upon the rate of demand growth driven by other factors). In Great Britain, major investment is taking place in order to address this, with 170,000 more seats at peak times every day for commuters to be delivered by 2019 (Network Rail, 2014).
As noted, much of rail travel in Great Britain is associated with London and the South East.
In spite of fares increasing above the rate of inflation, demand for rail travel appears rather inelastic to price. If much of the current market is captive there may be little appetite for the rail industry to invest heavily in marketing of rail travel in ways that can positively support worthwhile use of travel time. Yet travel time use may be a phenomenon that is helping to support tolerance to fare increases and bolster passenger satisfaction. It may become an even more crucial consideration for the rail industry in future (in terms of marketing of rail traveli.e. product and promotion) if either: (i) demand growth continues to outstrip capacity increase (leading to increased crowding); (ii) higher fares are needed to manage demand; or (iii) higher fares are needed to justify increased capacity.
We would advocate greater attention being given to design of railway carriages (and stations) in order provide adaptable and 'future proof' environments that can best enable future passengers, equipped with ever changing mobile technologies, to get the most from their time and hence rail travel experience. This would need to involve recognition of passengers' ability to equip themselves and craft their travel experience (and to some extent environment) and would benefit from (further) engagement with the ICT industry in terms of envisioning future scenarios). It might be something that is required as part of rolling stock refurbishment as well as for new trains and as part of new franchise agreements. Development of passenger environments includes addressing changing expectations of, and willingness to pay for, digital connectivity through on board Wi-Fi (provided by rail operators) and 4G (and beyond) mobile networks (provided by the telecommunications sector). Recent research has examined how passengers use and value digital connectivity (SDG, 2016) . Willingness to pay for improved connectivity was found to be greatest amongst business travellers.
Alongside rail industry investment in capacity, it should continue to consider how it can assure provision of rail services that minimise the physical, cognitive and affective efforts (Stradling, 2006) of journeys for the passenger, thus enabling them to focus their attention on fruitfully consuming their travel time. This implies ensuring passengers have limited concern about navigating their journey or completing it successfully and have sufficient physical space and suitable ambiance in the train carriage to make use of their time as they wish.
In conclusion, the phenomenon of travel time use will continue to evolve and shape travel behaviour and the degree of utility (with economic value -positive or negative) associated with travel time -regardless of whether or not the rail industry or government choose to (more) actively address it. However, from the empirical insights obtained over the last ten years, we suggest that there is much to be gained by engaging with and seeking to positively exploit the phenomenon in the interests of the future of rail travel. 
